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Al^STHACT

Tlii'cf spcrifs ol Xi'iiDplimular aic ri'|)(irlc'il Imiii die TcrtLiiA

ol western Soutli Amenca: Xiiiopliord iiiniitiiS.i'rii new species

from the Oligoeeiie of Peru. Xciiophnni piniliiiHf new species

from the Miocene Na\idad Formation of central Chile, and

Stclliiiifi kririicrhiiiihdhli new species from the Tertiar\ ol Pen-

insnla .\ianeo. sonth-eential ( 'hile. .\11 ol tliese species are first

recortls ul .Xenophoiidae lor tlic respe(.ti\e conntrii's 'iTie rc-

lationsliip ul Sunlli Aniernan \i iiiijilioni species wjlli 'I'ertian

New Zealand tiL\a and tlie tlillicult\ in identilxTng a species

closelv related to the other .South American Siclltiria are dis-

INTRODUCTION

Xeiioplioridae ar<' a u;iniip i>l cxclusivcK wann-water ma-

rine gastropods. The liioloin,. fossil liiston. and taMiiioinv

of 25 recent species has heen re\ie\\ctl In Ponder

(19S3). who recognized the single genus Xnioplidrti Fi-

scher \()n W'aldlieini, 1807, including the subgenera

Xciioplioni sciisii sfriiiii. Oiiiisfn>; Swainson, ISdO. and

Stclldrid Schiniclt. 1S:52. IIowe\cr. most workeis now

recognize these at the generic rank (e.g.. Kicijil and AH,

1999). a \iew that is followed liere. Where known, the

protoconc'h in Xcnoiilioni species consists of aliont .IS

low trochospiral whorls I Bandel. 199:3: pi. 12. Hg. 1), a

t\pe of moq^liologx that indicates planktotropliic (le\i-l-

opment, which in tiu'n suggests long-distanc'e dispeisal.

Ponder (19S.3I also described Tertian fossil species

from Australia, wliile in an earlier work. Ben (1977) re-

viewed the Onozoic Xenophoridae of New Zealand

which include an Eocene to Miocene species, a Miocene

species and a Pliocene to Recent species. Until now, Ce-

nozoic Xenoplioridae ha\e never been recorded from

Pern or Chile.

' Mailniu ackhess: Box 13(161. Burton. WA9Sl)f3 USA.

(;k()1.()(;y of fos.sif-hfahixc i,(K,Ai,rriFs

Pi.sco B,\si\, Pkhh

The Pisco f^.isin of southern Pern i Fignri' 1 ) is a forearc

basin (Unnbar et ah. 1990) with four tli'positional se-

quences containing upper Eocene. Oligocene. lower to

miildle Miocene, and middle Miocene to lower Pliocene

shell and littoral deposits i DeWies. 1998). Specimens of

Xiiiojihiiii: are most often found in ma,ssi\'e, bioturbated,

medinm-grained sandstones of the Oligocene Otnnia

Formation behveen Paracas and i5aln'a de la Indepen-

dencia (Figure 1), together with \aKcs of Canlilti iicw-

clli Ri\era. f957. The .\'r/i(i/)//(i/v/-bearing sandstones in-

lerpicted as shallow -w .tier nearshore slielf deposits,

overlie a basal transgressi\f si'i|nence of nu>dium-bed-

ded coarse-grained sandstones with uearK monospecific

mollnsean assemblages of rtirrilcllii or Ostrcd. and nn-

ilerlie a thick se(|ueuee ol thin-bedded, tuffaceons. fine-

grained siltstones with thin-shelled \al\<>s ol Chlmiujs

and fish scales of sar(fiues and anchovies (DeWies,

I99S1.

Internal molds ol probable Xcuophoni species are also

found in a fault-bound outcrop of ]iebbly coarse-grained

sandstone o\erlookiu'j; the lower iii'o lea \alle\ i Figure

1 1. The molluscan fauna associated with the molds sug-

gest a late F.ocene age and hence assignment to the Par-

acas ( )ioiip,

NwiDM) {"i IKMVTION. ( KNTRM, (jllI.K

Tile Navidad Formation (Darwin. 1846) is known for a

rich molluscan fauna that was last re\iev\'ed extensively

by Philippi (18S7'. Sediment deposition as indicated b\-

microlossils ranges from intertidal to outer shell. Most

of the spi'cinu'iis of Xcnopliorn descrilied iiere have

been recovered from gra\ deepwater siltstone tliat today

forms the intertidal platform at Pnnta Perro (Fignre 2).

These deposits have been datetl with foraininii'ers hv

Dremel (in Herni. 19(i9. p. 71 ) as Power Miocene (Bnr-

ch<falian>. However. Tsnchi et al. (1990) and ll)araki
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Figure 1. Fossil loculitics lor Xcnopluini ctiiditiiH-rii in the Pisco Basin ot Pc

(1992) lia\v poiiitcil out thai an Uppci' Midfciic acjc

(Tortoiiiaii) is nKirc likcK.

.\cklitioiial spciiinciis lia\c hccn colhilcil ihhIIi iiI llic

Ri'o Hapel and Iroiii Malanzas. l)()tli also in the aioa ol

Na\idacl (Fissure 2). Tlic scdimciils ol liicsc localitirs arc

believed to he (•(intrrniiorancoiis with tliosr ol I'nnia

Perm.

.\Iii,i.()\f;ri'; Foumaiion. Pkmn.sula Ahai'co. sen iii-

cjENiHAi. (.'im.i-:

Tlie .Vlillonirne P'onnation has heen defined from coi'es

drilled on Peninsula .\rauco. It consists ort^nix- sillstones

dated a.s Kocene (e.g.. Garcia. 1968). .\\\ similar sill-

stones of this area usnallv ha\e heen eonsidcicd to he

long in this f(jrniation. Ilovvex'er. analvsis ol tlu niollns

can (anna suggests a .Miocene age at least loi pail ol

tlie.se .sediments (.S. Nielsen, unpuhlished dataL

The Strlldria specimen descrilietl herein was loniid in

a concretionar\- nodule from a coastal cliff with e\po
sures of gray siltstones to the east of Pnnta Millongne

(Fignn^ 2). These concretionan- nodules are washed Iree

h\ the tide and iisnalK \ield specimens of the crah ('iiit-

ccr finiiii(mii\ I'hilippi, ISS7. Because this localitx has

not heen d.iled until now. the age of the Stelldria rc-

ni.iins nneert.iiu.

MATFHi Ai.s wi) Miriiions

.Specimens deselihed in mentioned in this stud\ .ne de-

liosiled in the (dileetlons ol die lollowinij; miiseiims; l)e-

partameiilo de I'.ileontolo'^ia de \ eitehiailos. Miiseo dc

liisloria Natural de la Uni\crsidad de San Marcos. Lima.

Peru (MIISM IN\'): Departamento de Paleoutologi'a de

jnxcrtehrados. Miiseo Nacional de llistoiia Natural.

Santiago de ( liile (SCO. PI): and Senckeuhert; .Museum.

Fr.uiklnrt, (a'rniau\- {SMP"). Photographs were taken iis-

iiil:, a Leicalle\ SLil camera. Images were scanned Irom

lllord LP I
\2~> hlack and while .'li mmnegatives using

.III \eei SeanW'if 272()S film seaimer and processed with

Photoshop (i.O.
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Figure 2. Fossil localities tor Xriiniiliiii'ii

Chile.

piiuliiKir (\a\i(la(l arcal and StvUiiria kririurhdrtholili (Peninsula Aranco' in Central

SYSTEMATICPALE0NT0L0C;Y

FaniiK Xenoplioridae Philippi, LS53

Cienus .\V/(()/)/)(i;v/ Fischer xon Waklheiiii, ISO?

Type Species: Xcnopltoni l(ic\:i'^(itii Fiselier \iin W'ald-

lieiin, 1S07 (
= Twchns coHcliijluiphonis Hoi-n, ITSO).

Xeru)phom cardHi'UTii new species

(Figures S-U)

Diajjnosis: Moderate size, moderateK tall spiic; base

witliiiut spiral sculpture: dorsal surtace with weakly op-

isthocliuc tci spiral irri"j;ul,u' lirai'.

Description: Diameter up to ofi luiu. Spire au^le 70-

yo""; whoils and spire Hat-sided to \er\ slightlv coii\e\.

Protocouch poorK preser\'ed. Base Hat lo sli'^hllx con-

cave; neither spiral nor suhspiral sculplure i lines,

threads, rugae) evident; colahral giowtli lines ;iu(l ridges

present. No unihilii'us in :idiills: none ixidcnl in ju\('-

niles; thick columella. Dorsal suilace wiHi wvaV prosoe-

line growth lines and coarse, w;i\\ lir;ic ihal arc weakly

opisthocline to irregularK' spiral. No prosocliue nor op-

istliocline axial cords. Cemented objects e\enly spaced.

about se\en pei' w lioil. increasing in size on later whorls;

less than oO*^-? ol shell co\'ercd. .Ajiertnre unknown.

Type Material: iiololxpe S\ll' :523()39 (figures 3-5),

height 17 nun, dianielcr .»(i niui; o parat\pes; SMF
.323040. heighl Id uini. diameter :5(l mm. S.\1F 323041

(figures fi-S). height l.3.."i mm. diametei- 22. .^ nun,

MUS.M 1N\' 1 ifignres Oil), height 21 mm. diameter

.32. .5 umi. MUSMINN' 2. height I.t nun. diameter 2fi.5

nnn, .ML'SM IN\ .). heiii;ht |.> nun. diameter 21.5 nun.

Tyjie L<»ealit\: D\ (S.5I-S. northwest of l^)ma (.'uesta

Chilcatax. about 1 km north of Comotrana-C:arluias road,

about 5 km east Pla\a (,'arhuas. in ridge-lorming sand-

stone bed, 120.5 m in measured section. 14°l I'Ofi" S.

7fi°0S'I7" WiPunta Ciranik^ 1:100.000 (luadrausilei.

El-Miioloj^y : Named alter ('anliln. the bi\al\c most

often cemented to tliis sjiecies. and gc;y;. the Latin loot

signif\in<4 'to beai" or carrv.

Occurrence: Otuuia l''ormatiou. Oligoccne. between

Paracas and Bahi'a de la Independencia. I'cru. I'ossibiy

(rom the uppermost Foc'cue.

Discussi()n: Specimens ol \tiHi}>hora canliti^erfi new

species dilter in several respects from those of X. roti-
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Figures 3-12. Tfrtian XiiKipluini. 3-11. Xciiophora canlitifit'iu ni-w .spciir.s. ;}-.5. I l(il()l\])r. .S.\ll' .32:)(1.)U. li(ii;ht IT iiiui.

ciiameter 36 niin. 6-8. Parahpe SMF323041. lK•i^ht 13.5 mm, diameter 22.5 mm. 9-11. Parahpe .Ml SM IW 1. htiglit 21 mm,
diameter 32.5 mm. 12. Xenophora pmtlmac ne«- speeies. Parat\pe S(;().l'l 5991. (lianictcr 154 mm.
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clujliophora (Bom. 1780). a species with a fossil record

that may e.xtend back to die Eocene and wiiich is pres-

ently found off the coast of bodi eastern and western

North and Central .\merica (Ponder. 19S3!. The latter

species is characterized by rugose cords on tiie dorsal

surface; wa\y lirae that are distincth' opisthocline; base

with weak spiral sculpture: an umbilicus in ju\ enile spec-

imens: and a thin columella and umbilical callous in

adults. Specimens of .V. carditi^cro, in contrast. ha\e nei-

ther rugose spiral cords, stronglv opisthocline lirae. nor

spiral sculpture on the base, and ha\e a thick rather than

thin columella.

Xenophora carditigera most closeK' resembles .\'. ficinin-

<l) Beu. 1977. an earK- to middle .Miocene species from

New- Zealand diat may be part of a lineage diat includes

X prognata (Finlay, 1926) (late Eocene to middle Mio-

cene) and .\'. ncozehinico Suter. 1908 ie;ul\ Pliocene to

Recent). .Specimens oi' X. fleniiiigi are iilso lUoderateK' tall

and straight-sided, lack an umbilicus. ha\"e weakl\- devel-

oped to obsolete spiral sculpture on the base, and are onl\-

partialK' covered b\- cemented debris diat increases in size

towards the apeitm-e. The princip;il difference between X.

carditigera luid .V. flcmingi is diat dorsal lirae on the latter

are distincd\' opistliocline.

Xenophora pnulinac new species

(Figures 12-16)

Diagnosis: Shell large. umbiBcus closed, whorl outline

concave. Subsutural ramp reaching halR\a\ onto previ-

ous whorl. Dorsal surface between cemented objects

with coarse wa\T hrae and prosocHne axial growth lines.

Description: Shell large (liolot\pe diameter 132 mm.
height 62 mm'. with depressed spire (angle about 105°),

peripheral flange unknown. Protoconch unknown. No
umbilicus in adults (no juveniles known), whorl outline

concave due to subsutural ramp reaching about halfwav

up onto previous whorl. Dorsal surface between ce-

mented objects with coarse wav-\- lirae as well as prosoc-

line axial growth lines. Base weaklv concave, sculptured

with low, narrow, irregular, collabrid growth lirae. .At-

tached camouflaging objects seem to include either

high-spired gastropods or concave-side-up bivalves lup

to 50 mmwide). Basal apertural lip regularlv and shal-

lowiv cursed, .\perture unknown.

T\pe .Material: Holotvpe SMF 323042 (figures 13-

14), height 62 mm, diameter 132 mm. Punta Perro;

paratopes SCO.PI 5991 (figure 12), diameter 154 mm.
Punta Perro. SGO.Pl 5992 (figures 1.5-16), spire frag-

ment, height 16 nun. Matanzas.

Type Locality: Intertidal platform at Punta Perro,

central Chile.

EtyTnolog\: Named after Paulina S. N'asquez IlliUU-s.

friend and colleague, who found part of the tvpe materi;il.

Occurrence: Navidad Formation. Tortonian. Navidad

area, centred Chile.

Discussion: Xenophora patdinae new .species differs

from most other species by its large size. The onlv sim-

ilarly large species is the Eocene to Miocene New Zea-
land Xenophora prognata ( Finlav. 1926) isee Beu. 1977)

from which it differs in having concave rather than con-

vex whorls, formed by a sidjsutural ramp reaching about

halfxvav up onto previous whorl.

Previouslv. Tavera il979) stated that his Trochita gi-

gantea. also from the Navidad Area, might prove to be
a Xenophora. However, Tavera (1979) provided no di-

agnosis to separate his species from other taxa, and he
did not figure the specimen. Conse<juentlv the name is

considered imavailable under ICZN Article 13.1.1.

Genus Stelkiria Schmidt. 1832

Tvpe species: Trochus so/c/n.s i>iime. 1764.

Stellaria hriegcrl)artholdi new species

(Figures 17-20)

Diagnosis: Spire short, with narrow peripheral flange

divided into prominent, blunt digitations. No umbilicus.

Base lightlv convex, with distinct collabral growth lines.

Description: Short spire, periphen divided into about

10 prominent blunt digitations. No umbilicus. Whorl
outhne and sculpture unknown, because original shell is

dissolved except for peripherv and digitations, but out-

line appears to be weaklv convex. Base shshtlv convex,

with distinct collabral growth lines.

Holotype: SGO.Pl 5993 (figures 17-20). height 24

mm, diameter with attachments 60 mm. spire angle 9.5°.

T\pe Locality': Northeast of Plava Millongue. Penin-

sula .franco, south-central Chile.

Etvmology: Named after Rolf Kriegerbarthold. who
did the difficult preparation of this specimen.

Occurrence: Northeast of Punta Millongue. Penin-

sula .\rauco. south-central Chile.

Discussion: Stellaria kriegerbartholdi differs from all

other species of this genus in having a clo.sed umbilicus.

The tvpe species, S. solans, has tubular spines, a feature

that cannot be observed in S. kriegerbartholdi. S. krie-

gerhariholdi most resembles the Oligocene to Pliocene

S. testigera (Bronn. 1831). with its two Recent subspe-

cies, in having a stronglv digitate peripheral rim. -S. tes-

tigera lived in the Mediterranean and spread to Atlantic

.Africa and the Gulf of .Aden. .As suggested by Ponder

(1983). -X testigera could have evolved from the Eocene

S. conica (Dall. 1892' from Mississippi, which also might

be regarded as ancestral to .S. kriegcHjariholdi. S. conica

has the umbilicus edinost obscured bv the parietal callus

.Mc.Neil and Dockerv. 1984). The completely closed

umbilicus would also justilv inclusion of this species in

Xenophora. suggc>sting that this species or species line

lost its camouflaging habit and evolved from a difTerent

ancestor than Stellaria s.s. However, this view is not fol-

lowed here.
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Figures I3-l(i. Xnwphora pauluwr ur.v spvirs. i:?-14. llolulxp... SMI' o23()l2. lu-,^1,1 h2 nnn. clianu.l.-i 1:52 un

Paratvpc- S'- .> M'l 3i)92. spire IVauiiu'iit, lici^^lil Hi iiiin.

1 5- Hi.

Remarks: '\\,< di.isiii' .I Ibi- Stclltiriti 'j;i\fii In I'diuKt

(19S3) lias to III- cnicndcd to indnclc spct-ics witli a

closed iiinhiliciis like S. kiiciicrhdrllioldi. Ponder (19S3)

noted that die placeiiieiil ot S'. icsti<iii'ra "is iml eiini-

pieteK satislacton". a eoiniiiciit wliicli is excii nunc ap-

prnpnalr Inr S, kiii-^nhinlliohli ll does nut sc.-m jus-

tilird to creel a new '^einis lor tins spet'ies heeanse a

closed nnihiliens is also preseni ni \, iinpIiKril and. tlieie-

lore. seems lo he an old in\entinn ol tlie lamiK. Cliar-

aelers separatni'j, ,S7, //r;/;f/ Irom Xiiioplii'm are reduced
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Finiirt's 17-20.

(iO iiini.

Slillariti kiif^crhiiiilioltli new species, llolofxpe, SCiO.I'l .5SJ!).). lieij^hl 24 iinji. diaiiieter witli .ittaeliiiieiits

to tile preseiiee (il spiiu-s or (limitations, an expandi'tl

peripheral flaiiij;e and a iieaiK sniootli dorsal surlaee.

CONCLUSIONS

The Cenozoic Nenophoridae ul Cilnle and I'eiii elose a

considerable biosreographic gap in the histon ol the

taniiK'. Oligoceiie records of XcitDjtliora are lew but the

genus was alread\- established in Australia (Ponder 19S.'3)

and NewZealand (Ben 1977) in the Eocene. In the Mio-

cene the genus was widespread in the Indo-Paeific {Re-

gion with tliiee species also picsenl ni the CaiiMiean

Sea. Toda\^ onK the t\pe species, X. coiulnilii'phnni. re-

mains in the Aniericas (Ponder 198.3).

Our t^\(l species ol XmopJiDni seem closeK allied w ilh

New Zealand species. Similarities between launas Ironi

New Zealand and Argentina ha\e recentK been indicat-

ed b\- Ben et al. (1997). Our records ol Xciiojiliiira show

that there are even more connections witli Pacific South

.Vnieiiea. a laet whieh is. ol course, not surprisin'4. Moil-

tl'.ius-l-'acilic' alliuities can be expeclcd Irom lurlher

studies ol Pacific South .Amerii'an launas.

Stclliiriti ctiiiicd Irom isocene beds ol .Vlississijipi ma\'

be an ancestor of .S, kric^crlxirlliold't but has an open

umbilicus like modi'in sjiecies. i'onder (198.3) discussed

,S. Icsllis.<'i''i as a possible carK ollshoot while Stcllaria

was still close to \ciioj)liorii. which ma\ also be true lor

.S. krii'<H'rh(irthol(li. llowc\cr. characters ol (lie known

Stcllaria species suggest that the lossil record ol (his ge-

nus is \(:'r\ IragmenlaiA.
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